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(54) cnocoe pemohta ogcaahoA ko- 

JlOHHbl 

(57) Mso6p#TeHH6 otkocmtca k pe*40*rry 06- 

C1ANMX KOMNM axCnAyATAUMOHWyX* MirHtTT 

Tenutyx m APY™* CKiaxMM. Ubamo ittoope- 

TeHKl HM>eTCJI nOaUUJ6Hltft ***€XTMeHOCTM 



2- 

peMOKTt OCCtAHOA KOllOHHy SA cser yeeAiwe- 
km a ycTOfrmtoer* niiacmpcft AeftCTWlO CMW- 
h«oiumx ycMANA npn AenpeccMxx. 
npeauuMiou^cx 8-9 MfU. A** ^roro nocjw 
ycrtHOiXM • nacre Ae$exra nepaoro npoAOflfc- 
mo rotpMpoaaMMOco rwmcmpn ycreHAww**- 

IOT eTODOft. flpMHftM nepMMATp ATOpOrO 

nn«cmpfl auOttpaiot mahwuimm nepMMerpa 
otpaoro nnacrwpn, a nepuMeip nepaoro aw* 
Otipanr M6NWUIMM nepMMerpa o6caaho* to- 
aohhu. AaMHy aToporo ycTawaa/iMaaeMoro 
ivMCTuptt ayOypAxrr CoAtttieA pjmnu nepaoro 
H a aaniMMMy. Oonktuyio paOosaro xoa» nur 
paeAwiecxoA AOpHMpyx>me« renown. napcA 
ycTAMoexofl aroporo maempa oak* to aro 
topuoa CMetuaior oTHOOfTeAwtOTopuA nepao- 
ro na aemHMHy paSosero xoju n^paamne* 

CKOft AOOHMpylOtUeA rOAOAKM A KAnpAAACMHM. 

npomaonoAOXMOM ManpaanaHMio pafioNero 
xooa AOpHMpyioiueft ronoexM. 



IfeoOpcTettMe oihocktcji x paMOMfy axc- 
nnyaTauHOHHWx. MAfMemeAMtyx m APYtm* 
cxaaxm*. ooaca who x aoccmtoanemiio rep- 
MannMOCrw oOcaAnyx xoaohh yerA/uuriecx*- 

MM MACTVpXMM. 

Uaawio MJoOpartHMX abaaatca noeyuie- 
mmo a^^exwaHOcm damomta oOcaahoA xo- 
aoMHy aa cw yaawwaniia y«TO«MAeoCTM 
n/iacrypeA AeAcranio CMHHaxw^ |o^h» 
npM AanpeccwJix. n paayuiax>mHx 8-9 Mlla. 
CnocoO ocymecTunerca cueAyxxuHM or> 



8 cxaaxwMy cnycxaw ncpxuA npoAOAfc- 
mo ro*pnpoaaHMy« nuacTyp* neowMcrpoM, 
ooauomm na pMM«Tpa o6caAHoa xoaommw. AO- 
ctamaiot aro x necty AC*exTa oGeaANOA xo- 



AOHHW M yCrXHXlilMXaOT • JTOM M6CTa nOMJU- 

maM r^APaaiiMMecftoa AopHnpyxHuaft roiio- 
bkmu 3aran x Mecry Ae^erra cnycxaxrr atopoA 
npOAsawto ro^pypoaaMHyA rwacrwpk nep*t- 
MerpoM, nanwuiMM nepMMaTpa nepaoro ycra- 
HaaAMaaaMoro ruiacTypa. m aiwhoA. ftoAMueA 
AAMMy nepaoro ycTanasAMiaeMoro nAactypa. 
na aoAiwiwry. OoAwuyio paOonero xOAa rw 
paam n a cxoft AopnupyxwcA ronoaxy. nepcA 
ycra»oexoA aroporo rtAacrwpx qamh Ma ero 
Topuoa CMamaioroTMOCMTeAkMO Topua nepao- 
ro misery pn mm eaAMMMNy paooscro xoAa w 
pxAAM^acxon AopHMpyiomeA roAoexy • 
maa pa AAA hum, npoTMeonoAOXHOM Manpaane- 
hmio patonero xoai mApaaAmecxoA aopmm- 
pyioiuaft roAoaxM, a aaxeM npoyaaoAar ycta* 
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HOtcy atoporo nfl»crwp« MwecT c ntpmu* 
m noiiMUM nepetcpuTHtM nepioro naTpyfiu no 
•cea ero aakho. 

OnUT CmMAQTCJIbCTftytT. HTO lipM DAMOHTA 

koaohh 140. 146,168m 178MMnpMnorty*eHKM 

TOMHOM MN^OPMAUHN O JpACTMfWIfcMOM HO* 
DHMftTp* AWyTpAHMftA flOMpXHOCTM KOAOHHU 
(nOKAAAHMA M3M*pMTftJUI nftpMMATpft, MAMADft- 

hma npn cnycxA TpyO a cxftAxtMMy aim arciia- 

pMMtHTl) OflTKMAAfcHUM AftAAATOI HMT A t 

mm no AMAMorpy mam 3 mm no nepMMATpy, to 
act* rWW4 B atom wyw ocAftooycM- 

HMO M ACM6MMO ft qKAMHApft AOpMA npM yCTA- 

hoika nnacTwpn HAxoAJrroi $ pew)MtHAycHkrt 
npeA&Aax, aoctmtaatca haawkhaa rcpMCTM^ 



TftKMM 06p«30M. ft HOpftftCMCTiy rit> 

>n tM . K > fh yMecTMU a»«yiouiMe AOnoAne- 



npM MCnOAWOAAHMM npOMJftOACTMKHPA 
MM^OpM«UMM O TOAUtMMft CTAHKM TpyOM ft MM" 
TApAAAt pOMOHTft pCKOMAKAyATCA npMHMMATV 

nt-ru****. 

BOAfcUIMMCTVO TpyO COf AACMO MMOTOMMC- 
ACHHWM AAMApftM MMMT ACftCTftMTMWMMft 
ftMOUIMMA M OC06ftMHO •MyFpAMKMfc AMAMATpW 
npM6AM3MT«AkH0 HI 1 MM OOAMOO HOMMMAAk- 
MUX JHAHAHMd. WTO MAXOAMTCA ■ npCACAftX N ft 

cooTMicmtM c AonyauMM no roCTy, KpoMA 
Toro. p*6orft c ^ktmhoocmm MftTxroM ft npeAft* 

AftX 46 MM AROAHft n p M AM A CM ft M MO AM3 W A € T 

npeftwuiOMMA AonycTMMux Harpyftox. 

floCAo ycTOHOBKM Mpaoro n/i«cTwp» 

BHyTpOMHMa AH* MftTp d»N M nOpMMtTp fl^ CO- 
OTftOTCTftOMHO COCTAAAJUOT 

6m*% ■ dtM - 2d" d«MJn - 6: 
n«Ni -x(d.** - 2 4HWi - 18. 

ChMTOII, MTO CftOAOMMA O 0M1 Mn«m.TAK- 
Xft 0<UtpAIOTCA Kft npOMft ft OA C TftOHMyO AOCf 
MAHTAUMO (<W M ffWO. AAA yMACTKA 
AftOAMOfO ntptKpMTMA COTAACMO MATOAMAft 
AW0MPAIOT AKftM AftAAHTMWM AKAMAI? AHftUJHe* 
OOftOpiKMOCTM 02 M I I A p M M ftTp Hi ATOPOfO OAA* 
CTWPA 

d2-dwti*2-<W«-6*2*<W.-4; 

nj - rip*! ♦ e-rw- 18 - 6 - rw. - 12. 

Tajcmm o8pA30M. npM ouOopft nepftoro * 
rroporo ruiACTwpe* pokomahayatca npMMM* 

uatv n t - rw ♦ 6 m n* - rw« - 1 2 (npn A - 3). 
B imahammm rh Moryr 6wt* ahacahw *op- 

p*KTM»M nO pAJyAbTATAM yCTAMOAAM rtepftOTO 
HAACTUpA. ECAM yCMAMO HA AOpMMpyiOUlAH TO" 

AOftKft npM ero pacujmpammm otaxerc* jmaw 

TftAWMO HMACA HOpMftAWMOfO (14-18 T) - OpMJ- 

mar toco, htc aa»ctamt«avmoo fW» 6oamija» 

rh CAOAYOT AWOpATb yAAAMSAMMMM MA 2*5 MM 

copA^MopMO creneMM yMAHtuiAMMA AeftciftM* 

TCAVMOA OCAAOa CWIU, OCAM yCMAMA OKAXATCft 
•MUlt MOpMM* Ut CAOAYOT yKAMWUMTV COOT- 
ftATCTftyiOlMMM 06pA30M. 



ni-ru MA +6;rh-ni^-i2 ±(2-5). 

5 AAMMy n«pftoro rviACTupA auSkpaot tax. 
hto6u nepexpuTv a*$ckt c aoctatohmmm nc- 

POXAOCTOM ftftepx M ftHMJ (-? 1 .5^2,5 m). Baamsm- 
My nApftXAACTA CAAAyAT ftu6MpATfc ft yKA- 
AAMMim npAAAAAX* yftftAMMMftAA MAM yMAMklUAA 
10 ATOft AAftMGMMOCTM OT CTCnAMM AOCTOftApHO" 
CTM MM+OPMAttMM O PAAMAPO M M ACTA AA^CKTft. 

Aamma rroporo rtAAcrvpA npe^AA ftcero aoa- 

XMA COOTAOTCTft OftATV C 9AHACOM AAMMA At" 
4AKTMOA HACTM KOAOHHU M RApAKpUftATW COOT- 

1S AATCTAyiotttMA ysACTOA nepiOfo nAAcmpA* 

Cmmtaa. hto nepftuA nnacmpv ycrAMOt- 
aam m TpeCytMOM mocta m o6ocnnAMO aaaam- 

MOA nADAKpWTMA AA^OKTA C IVApAXAACTOM MO 
AAMMA, npM ftuOope pA3MepOt M CXAMM yCTA- 
20 H Oft KM ATOPOCO riAACTVpA ftOAMOXMy CACAy«> 
tUMA ftApMAMTM* ToXMOAOOf A yCTAHOAKM rlAAC- 
TUPA AKAttHAAT TDM STAnA. pACUJMpeHMA MA- 
HAAkHOfO ySACTKA AAA SAUftrtAOMMA rtAftCTUpA 
C OQCAANOA KOAOMMOA rr/TAM ATirMftAHMA AO" 

25 pMMpyiotueA ioaoakm hoa Aaaaammam tmapo- 

AQMKpATOM MA ftAAMMMHy €fO XOAA - 1.5 M DDM 
yAApXAKMM HAACTVpA OT OCAftOTO CMAtUAMMA 

ynopOM ycTpoAcrsA; pacuiMpenMA ocMOftnoro 

yHACTXA riAACTMpA npOTArMAAMMAM AOPMMpyAh 
30 U(AA fOAOAKM (oOwHHO Oft 3 AAftAAMMA) TAAftftOM 
CMCTAMOM. nAACTMpW npM ATOM pAArpyACAATCA 
OT OCAAOro ftOAAAACTftMA rOAOAKM HADOA HA* 
HAAI»HMA pACUJMpeMMMH ySACTOK HA KOAOMMy* 
AAnpeCCOftKA PACIUMpAMHOrO OAACTUPA MHO- 
35 rOApATMWM npOXOAOM AOpMMpyiOltteM rOAOAKM 
nOA AtftAAHMAM. 

OnACHOCTV CMeiUAHMfl AAACTWpA flO KO~ 
AOMMA ftOAHMKAAT MA ftTOpOM STAn A yCTAHOAKM 
M3-AA MAAOCTATOSHOfO TAUAnAAHMfl HAHAAVHO* 

40 ro pACuiMpAMHoro ynactM, nanpHMAp npM 

3MANMTAAVHOM HACOOTftftTCTAMM MATAFOA. flpM 
MftAOCTATONHOM MAM Ot(tMaATftAhHOM MftTArft 
MAMAAVMMM yHftCTOA nOCAO pACUIMDAHMA MO- 
Ml 6WT% HAAOCTATOMMO npMJKAT K KOAOMMA. 

45 flpM OOAfcUIOM MSOUTOHHOM MATArft TMAPOAOM- 
KDAT npM AAAAMMOM AAAAAHMM MOACAT ftTAMyTb 
fOAOftCy ft nAACTUpV HA HAAHA^MTCAbMyK) 
MACTk cAoero XOAA. 

BTOPOA flAACTMOV AUnOAMAATCA C MpH- 

50 MeTpOMCOrAACMOpCKOMAHAAIiMM. AAMMA npM- 
MMMACTCA A COOTAATCTftMM C AAMHOM nAPAOfO 

ruiacTwpa rvioc 1.5-2.0 m. flpM cnycxe hmm- 
mmm KOHC14 pacnoAAraiOT ma 15-2.0 m mmxa 
topua nepftoro oaactupa. Aaaaa * pACuiMpe- 
55 mma MAHAAWMoro ysACTXA c pAArpyaxoA oepx- 

HftTO TOPUA riAACTUpA A ynOp AOPMA. AATAM 
npOTAntftAMMA AOPHMpyiOIUAA fOAOAKM 6A3 
AAAAAMMA «* PACUIMPAHMA OCMOAMOM MA CTM M 

unpoccoAKA rutACTypA a HftcxoAbKO npoxo- 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 



1686124 
2 



and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is I mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pi^str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Piastr + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter d^ and the perimeter P^ are 
respectively 

dini = din.str. - 25 = d^str. - 6; 
Pinl = rc(din.str. - 28) = Piastr. " 18. 

Assuming that the information about d^i and Pinl also is based on the manufacturer's 
documentation (din. str . and Pin.str.)> f° r * e section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 = djni + 2 = di^str. - 6 + 2 = d^str. - 4; 

P2 = Pinl + 6 = Putstr. - 18 - 6 = P^str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P 2 - Pin.nr. • 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. * s 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > p 2 : 
Pi - PiiLStr. + 6; P 2 - p in.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.> and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

P2 - Pinl = Pin.str. - 12 - Pin. s tr. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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